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Å Climate

Å PV is THE solution!

Å Printingneeded

Å Crystalsolós Approach asTHE Module 
Technology ?

Å Building Integration to startwith



PV is disruptive!
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New York Times: April 2, 2017, https://www.nytimes.com/2017/03/29/business/westinghouse-toshiba-nuclear-bankruptcy.html?_r=0

31. 7. 2017

https://www.nytimes.com/2017/03/29/business/westinghouse-toshiba-nuclear-bankruptcy.html?_r=0


PV is Unique
Besides providing energy for free 

It helps to save water
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https://cleantechnica.com/2017/03/20/japanese-floating-solar-farm-helps-apple-push-100-renewable-energy/

And it increses productivity of agriculture

https://cleantechnica.com/2017/03/20/japanese-floating-solar-farm-helps-apple-push-100-renewable-energy/


Renewables Learning Curves

Key metric: 

$/Wp panel

Other metrics: 

üLCOE

üBankability

üFootprint

Ref.:A. Skumanich, SVC:ñWhat is the next step for CPC commercialization in the USA?ò, Webinar 3rd CPV Summit USA, August 10, 2011 

SolarVision Consulting
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άSmall Big is ōŜŀǳǘƛŦǳƭέ 

What global PV production rate will be required?

Total future power need: 30 TW

Required capacity = 10 TW / capacity factor = 30 TW / 0.21 = 144 TWp

PV module lifetime = 30 yearr

Annual production rate = 144 TW / 30 yr = 4.8 TWp / year

PV module peak power (20% efficiency) = 200 Wp/m
2

Required production per year å24 109 (billion) m2 / year

Required production per hour å3 million m2 / h å3 km2 / h

idea from a back of the envelope calculation by Sean Shaheen, Univ. Denver, at I-CAMP 2012, Boulder, Colorado, 23 July 2012 J
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Around 2000: Our Monograin Membranes

Monograin Membrane Monograin Membrane Solar Cell

Microscope Image (Ø 5 cm) Microscope Image (0.6 x 0.8 mm2)
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CZTS monograin powder growth

SEM images of crystals grown with different ratio (cm3/cm3) of flux to CZTSe

(a) 0.4, (b) 1.6 and (c) 4.9.

439ºC: Ŭ-CuIŸɓ-CuI,  æH=0.6 

kJ/mol

647ºC: æHmelt. mixture = 12 kJ/mol

662ºC: CZTSe + solvent complex 

formation -92 kJ/mol

784ºC: æHmelt. CZTSe = 19 kJ/mol

770ºC: æHsolidif. CZTSe = - 4 kJ/mol

624ºC: Eutectic point SnSe-SnSe2

640ºC: æHdecomp. solvent complex= - 76 

kJ/mol

583ºC: æHsolidif. CuI = - 7 kJ/mol

409ºC: Ŭ-CuIŸɓ-CuI,  æH= -

0.9kJ/mol

DTA analysis of CZTS growth from binary 

precursors in NaI

Powder growth currently in 

sealed ampoules up to 3 kg
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Separate: 

powder and module production processes

asdfRoll-to-roll printed photovoltaic thin-filmSemiconductor Powder
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Best cell efficiency 9.5 % 

Image of a prototype including USB port,

Aperture area: 26.5cm2, 

efficiency about 6 %.

Test module of 400 cm2, 16 cells 

monolitically series connected
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Vienna: 

In-house roll-to-roll pilot production line
R

o
ll-

to
-r

o
ll 

p
ro

d
u

ct
io

n
C

o
n
ti
n

u
o

u
s 

p
ro

d
u

c
ti
o

n

23. 1. 2018 Meissner, RECP, Maseru, Lesotho 11



Cooperation with Forster, Waidhofen
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Crystalsol: 

Printed Photovoltaic Thin Film

Semi-finished product 

Can be integrated with 
different materials for 
rooftop and facade 
constructions 

Highly customizable in size, form, and 
aesthetic compared to standard PV

Thin,
flexible and
lightweight

No rare earth 
metals

Cheaper than 
competing 
technologies

Offers good 
performance 
in diffuse & 
wide-angle 
lights
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